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Abstract- PURPOSE- To average the current load of a power source and to faithfully 
reproduce gradation by making one set of two gradation data of timewise continuity of 
each data electrode into one pulse width modulation signal. 

CONSTITUTION* An m-number of signals are simultaneously processed by a pulse 
width modulation circuit used for this driving circuit. The pulse width modulation 
circuit is composed of data latch circuits 2(l)-2(m) for latching the m-number of input 
n-bit digital signals, n~bit presettable up -counters 3(l)-3(m) for pulse width 
modulation, n*bit presettable down-counters 12(l)-12(m) for pulse width modulation, 
AND circuits 9(l)-9(m) and 14(1)- 14(m) and RS flip-flops 4(l)-4(m), etc. In this 
composition, timewise continuous gradation data applied to each data electrode is 
made into one set, and one pulse width modulation signal is made by connecting two 
gradation signals, so that rises or falls of the pulse modulation signal are not 
concurrent at all. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display section with the matrix structure where a data electrode and a scan 
electrode intersect perpendicularly, The Pulse-Density-Modulation circuit which generates the 
modulating signal of the pulse width corresponding to gradation data for every predetermined scan 
period based on a predetermined clock signal, The data electrode actuation circuit which impresses the 
pulse-width-modulation signal from this pulse-width-modulation circuit to the above-mentioned data 
electrode, And it is the actuation circuit of the image display device characterized by being constituted so 
that it may have the scan electrode actuation circuit connected to the above-mentioned scan electrode, 
the above-mentioned pulse-width-modulation circuit may make a lot two gradation data to each 
above-mentioned data electrode which continue in time and it may consider as one 
pulse- width-modulation signal. 

[Claim 2] A data electrode is the actuation circuit of the image display device according to claim 1 
characterized by thing [ a thing ] the Pulse-Density-Modulation signal which shifts the timing which it is 
divided into two groups, and the Pulse-Density-Modulation signal of a lot is impressed to the one group, 
and connects two gradation signals to other one group by 1 horizontal-scanning period (1H) from the 
Pulse-Density-Modulation signal of a up Norikazu group, and serves as a lot is impressed, and which 
were done. 

[Claim 3] A data electrode is the actuation circuit of the image display device according to claim 2 
characterized by being divided into the odd-numbered group and the even-numbered group. 
[Claim 4] A data electrode is the actuation circuit of the image display device according to claim 2 or 3 
characterized by dividing the data electrode into two groups in one IC unit for data electrode actuation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actuation circuit of the image display device which 
is used for a visual equipment, information machines and equipment, etc. and in which a gradation 
display is possible. 
[0002] 

[Description of the Prior Art] Drawing 7 is the block diagram showing the image display section 51 
circumference of a common matrix display panel. In drawing, the data electrode actuation circuit for the 
digital disposal circuit to which 54 performs the gamma correction of a video signal etc., the pulse width 
modulation circuit where 55 changes pulse width in the magnitude of a video signal, and 56 making the 
output signal of the pulse width modulation circuit 55 a predetermined electrical potential difference, 
and inputting into the data electrode 52, and 57 are the scan electrode actuation circuits for inputting a 
predetermined electrical potential difference into the scan electrode 53. 

[0003] Drawing 8 shows the body of the conventional Pulse-Density-Modulation circuit, and processes 
m signals simultaneously, the data latch for whom 1 (m) latches m n bit digital signals of inputs, and 1 
(1) - 12(1) - 12 (m) - n bit PURISETTABURU down counter and 4(1) - 4 (m) is an R-S flip-flop for an 
output. The data inputted from an input terminal 10 are a digital signal which is acquired through a n-bit 
A/D converter (not shown) in the original analog signal and which changes in time. 
[0004] Next, actuation is explained. The data inputted from an input terminal 10 are latched by m n bit 
data in data latch 1(1) -l(m) by different latch pulses [ in time ] Ll-Lm sequential on a general target. 
Data latch's output 21(1) -21(m) is supplied to the presetting terminal of n bit down counter 12(1) 
-12(m), and presetting is carried out by the Load pulse inputted from the load (Load) terminal 5. this 
counter 12 (1) - the clock of 12 (m) is supplied from the clock terminal 7 - having — each counter - 
after [ from a preset value ] a count-down and a borrow (Borrow) - output 13 (1) - 13 (m) - R-S 
flip-flop 4 (1) - it sends to the reset terminal of 4 (m). Since the same thing as the Load pulse of the 
above-mentioned [ a set terminal ] is used, the Pulse-Density-Modulation output of the pulse width 
corresponding to the data of data latch 1(1) -l(m) is obtained by output 8(1) -8(m) and (Terminals 
OPl-OPm). 

[0005] Drawing 9 is a timing chart of an electrode actuation wave impressed to the data electrode 52 and 
the scan electrode 53. The data electrode driving signal (Pulse-Density-Modulation signal) with which 
XI -Xm are impressed to the data electrode 52, and Hl-Hv are scan electrode driving signals impressed 
to the scan electrode 53. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the actuation circuit of the conventional image display 
device was constituted as mentioned above, it had the following troubles. 

[0007] In order that all the outputs of a pulse-width-modulation signal might start simultaneously, the 
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peak of the current load of a data electrode actuation circuit concentrated at once, and when the amount 
of [ of the supply voltage of the actuation circuit by this ] ripple increased, the data electrode driving 
signal was distorted. For this reason, a beautiful image was not able to be displayed. Moreover, the 
electromagnetic interference wave of large power occurred and the image was spoiled. Furthermore, big 
screen-ization progresses recently, and it is in the inclination which the load of a data electrode 
increases, and, for this reason, has the influence of a trouble on the inclination which becomes still 
larger. 

[0008] It is this invention having been made in order to cancel the above troubles, and it making a lot 
two gradation data with which each data electrode's continues in time, and considering as one 
Pulse-Density-Modulation signal, and the current load of the above-mentioned power source is 
equalized, and it aims at offering the actuation circuit of the image display device which can perform the 
faithful rendering of gradation. 

[0009] Moreover, when two gradation data with which each data electrode continues in time are made 
into a lot and constituted from one Pulse-Density-Modulation signal By the moiety of the data electrode 
instead of the same timing shifting all data electrodes by 1 horizontal-scanning period (1H), and 
considering as a lot The current load of the power source for data electrode actuation circuits is 
equalized, and it aims at offering the actuation circuit of the image display device which can perform the 
faithful rendering of gradation. 
[0010] 

[Means for Solving the Problem] The image display section in which the actuation circuit of the image 
display device concerning this invention has the matrix structure where a data electrode and a scan 
electrode intersect perpendicularly, The Pulse-Density-Modulation circuit which generates the gradation 
signal of the pulse width corresponding to gradation data for every predetermined scan period based on a 
predetermined clock signal, The data electrode actuation circuit which impresses the 
pulse-width-modulation signal from this pulse-width-modulation circuit to the above-mentioned data 
electrode, It has the scan electrode actuation circuit connected to the above-mentioned scan electrode, 
and the above-mentioned pulse-width-modulation circuit is constituted so that it may consider as one 
pulse- width-modulation signal by making into a lot two gradation data to each above-mentioned data 
electrode which continue in time. 

[001 1] as [ impress / moreover, / in the above-mentioned configuration / the Pulse-Density-Modulation 
signal which shifts the timing which a data electrode is divided into two groups, and the 
Pulse-Density-Modulation signal of a lot is impressed to the one group, and connects two gradation 
signals to other one group by 1 horizontal-scanning period (1H) from the Pulse-Density-Modulation 
signal of a up Norikazu group, and serves as a lot ] — it is carried out. 

[0012] Moreover, the data electrode is divided into the odd-numbered group and the even-numbered 
group in the above-mentioned configuration. 

[0013] Moreover, as for the data electrode, the data electrode is divided into two groups in one IC unit 

for data electrode actuation. 

[0014] 

[Function] The actuation circuit of the image display device in this invention is making into a lot the 

gradation data which join each data electrode and which continue in time, connecting two gradation 

signals and considering as one Pulse-Density-Modulation signal, abolishes that all standups or fallings of 

a Pulse-Density-Modulation signal become simultaneous, and equalizes the current load of the power 

source for data electrode actuation circuits. 

[0015] 

[Example] 

One example of this invention is explained about drawing below example 1 . Drawing 1 shows the body 
of the Pulse-Density-Modulation circuit used for the actuation circuit of the image display device of this 
invention, and processes m signals simultaneously. The data latch for whom 2(1) -2(m) latches m n bit 
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digital signals of inputs, 3(1) -3(m) n bit PURIS ETT ABURU rise counter for pulse width modulation, 
12(1) -12(m) n bit PURISETTABURU down counter for pulse width modulation, 5 load (LOAD) 2 
terminal and 7 for a load (LOAD) terminal and 6 A clock (CLK) terminal, 9 (1) - 9 (m) and 14 (1) - 14 
(m) - an AND circuit and 16 — an enabling (ENABLE) terminal and 19 — enabling (ENABLE) 2 
terminal and 4(1) - 4 (m) is an R-S flip-flop. 

[0016] and the data latch f s 2 (1) Q output -- the presetting (P) terminal of n bit PURISETT ABURU 
down counter 12 (1) — moreover, Q bar output which is the data latch's 2(1) reversal output is connected 
to the presetting (P) terminal of n bit PURISETT ABURU rise counter 3 (1), respectively, and the output 
of each counter is further applied to AND circuit 14 (1) and 9 (1). The output of each above-mentioned 
AND circuit is impressed to R of R-S flip-flop 4(1), and a switch terminal. Hereafter, it is made by 
connection with the same said of data latch 2(2) -2(m). n bit PURISETT ABURU down counter 12(1)- 
the load (L) terminal of 12 (m) — the signal from the LOAD terminal 5 — moreover, n bit 
PURISETT ABURU rise counter 3 (1) - the load (L) terminal of 3 (m) are loaded by the signal from 
LOAD2 terminal 6, respectively. AND-circuit 4(1) -4(m) is an enable signal from a terminal 16, and 
AND-circuit 9(1) -9(m) is controlled by the enable signal from a terminal 19. 

[0017] Next, actuation is explained. The data inputted from an input terminal 10 are latched by m n bit 
data in data latch 2(1) -2(m) by different latch pulses [ in time ] Ll-Lm sequential on a general target, 
latch 2 (1) - reversal output [ from 2 (m) ] 18 (1) - 18 (m) - n bit PURISETTABURU rise counter 3 (1) - 
the presetting terminal of 3 (m) is supplied and presetting is carried out by load (LOAD) 2 pulse inputted 
from load (LOAD) 2 terminal 6. The clock of this n bit PURISETTABURU rise counter is supplied 
from the clock terminal 7, carry (Carry) output 17(1) -17(m) of each counter is sent to AND-circuit 9(1) 
-9(m), and enabling (ENABLE) 2 pulse and AND which are inputted from the enabling (ENABLE) 
terminal 19 are taken. The output 15(1) -15(m) is connected to R-S flip-flop 4 (1) - the set (S) terminal 
of 4 (m). The period from the standup of output 15(1) -15(m) to the standup of a load (LOAD) pulse 
becomes a Pulse-Density-Modulation signal corresponding to the data of data latch 2(1) -2(m). It is 
equivalent to a part for the first portion of two Pulse-Density-Modulation signals connected with one in 
the standup of this, i.e., a LOAD pulse. 

[0018] Similarly, the data inputted from an input terminal 10 are latched by m n bit data in data latch 
2(1) -2(m) by different latch pulses [ in time ] Ll-Lm sequential on a general target, latch 2 (1) - output [ 
from Q of 2 (m) ] 1 1 (1) - 1 1 (m) -- n bit PURISETTABURU down counter 12 (1) - the presetting 
terminal of 12 (m) is supplied and presetting is carried out by the load (LOAD) pulse inputted from the 
load (LOAD) terminal 5. the clock of this down counter is supplied from the clock terminal 7 — having 
- the borrow (Borrow) of each counter - output 13 (1) - 13 (m) - AND-circuit 14 (1) - the enabling 
(ENABLE) pulse and AND which are inputted into 14 (m) and inputted from the enabling (ENABLE) 
terminal 16 are taken. The output 20(1) -20(m) is connected to R-S flip-flop 4 (1) - the reset (R) terminal 
of 4 (m). The period from the standup of a load (LOAD) pulse to the standup of output 20(1) -20(m) 
becomes a Pulse-Density-Modulation signal corresponding to the data of data latch 2(1) -2(m). It is 
equivalent to the second half part of two Pulse-Density-Modulation signals connected with one in the 
standup of this, i.e., a load (LOAD) pulse. 

[0019] Two Pulse-Density-Modulation signals turn into one Pulse-Density-Modulation signal by R-S 
flip-flop 4(1) -4(m) as mentioned above, and it is taken out from OP(l) -OP(m). Drawing 3 is the timing 
chart of the pulse-width-modulation circuit in this example which shows signs that it explained now. 
Moreover, drawing 2 is a timing chart of an electrode actuation wave impressed to the data electrode 52 
and the scan electrode 53 in this example 1. It connects, that all outputs start simultaneously or fall in 
order to change with the contents of the image does not almost have the standup and falling stage of a 
Pulse-Density-Modulation output which were made, and the distortion of the data electrode driving 
signal by the increment for a ripple in the supply voltage of the actuation circuit seen conventionally is 
removed. 

[0020] Example 2, drawing 4 shows the body of the pulse-width-modulation circuit used for the 
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actuation circuit of the image display device concerning the example 2 of this invention, and in this 
example, a data electrode is divided into two groups and it is made from data electrode actuation output 
terminal OPl-OPm/2 in that front half as [ impress / to that rear half / from data electrode actuation 
output terminal OPm/2+l-OPm / an output pulse ]. The load (LOAD) terminal 5 is connected to loading 
(LOAD) of n bit PURISETTABURU down counter 12(1) -12 (m/2) and n bit PURISETTABURU rise 
counters 3 (m / 2+1 )-3 (m). On the other hand, it connects with loading (LOAD) of n bit 
PURISETTABURU rise counter 3(1) -3 (m/2) and n bit PURISETTABURU down counters 12 (m / 
2+l)-12 (m), and load (LOAD) 2 terminal 6 is the same as that of the configuration of drawing 1 except 

s|c ******* 

[0021] Next, actuation is explained. First, the front half of a data electrode actuation output terminal is 
explained, the data inputted from an input terminal 10 differ in time in data latch 2(1) -2 (m/2) - 
generally sequential latch pulse Ll-Lm/2 are latched to m/2 n bit data. Reversal output 18(1) -18 (m/2) 
from latch 2(1) -2 (m/2) is supplied to the presetting (PRESET) terminal of n bit rise counter 3(1) -3 
(m/2), and presetting is carried out by load (LOAD) 2 pulse inputted from load (LOAD) 2 terminal 6. 
The clock of this n bit rise counter is supplied from the clock terminal 7, carry (Carry) output 17(1) -17 
(m/2) of each counter is sent to AND-circuit 9(1) -9 (m/2), and enabling (ENABLE) 2 pulse and AND 
which are inputted from the enabling (ENABLE) terminal 19 are taken. The output 1 5(1) -15 (m/2) is 
connected to the set (SET) terminal of R-S flip-flop 4(1) -4 (m/2). The period from the standup of output 
15(1) -15 (m/2) to the standup of a load (LOAD) pulse becomes a Pulse-Density-Modulation signal 
corresponding to the data of data latch 2(1) -2 (m/2). It is equivalent to a part for the first portion of two 
Pulse-Density-Modulation signals connected with one in the standup of this, i.e., a LOAD pulse. 
[0022] similarly, the data inputted from an input terminal 10 differ in time in data latch 2(1) -2 (m/2) - 
generally sequential latch pulse Ll-Lm/2 are latched to m/2 n bit data. Output 11(1) -11 (m/2) from latch 
2(1) -2 (m/2) is supplied to the presetting terminal of n bit PURISETTABURU down counter 12(1) -12 
(m/2), and presetting is carried out by the load (LOAD) pulse inputted from the load (LOAD) terminal 5. 
the clock of this n bit PURISETTABURU down counter is supplied from the clock terminal 7 — having 
— the borrow (Borrow) of each counter ~ output 13(1) -13 (m/2) is sent to AND-circuit 14(1) -14 (m/2), 
and the enabling (ENABLE) pulse and AND which are inputted from the enabling (ENABLE) terminal 
16 are taken. The output 20(1) -20 (m/2) is connected to the reset (RESET) terminal of R-S flip-flop 4(1) 
-4 (m/2). The period from the standup of a LOAD pulse to the standup of output 20(1) -20 (m/2) 
becomes a Pulse-Density-Modulation signal corresponding to the data of data latch 2(1) -2 (m/2). It is 
equivalent to the second half part of two Pulse-Density-Modulation signals connected with one in the 
standup of this, i.e., a LOAD pulse. The output of these pulses is taken out by data electrode actuation 
output terminal OP l-OPm/2. 

[0023] Next, the rear half of a data electrode actuation output terminal is explained, the data inputted 
from an input terminal 10 differ in time in the data latches 2 (m / 2+1 )-2 (m) - generally sequential latch 
pulse Lm/2+l-Lm is latched to m/2 n bit data. The reversal outputs 18 (m / 2+1)- 18 (m) from latches 2 
(m / 2+l)-2 (m) are supplied to the presetting terminal of the n bit rise counters 3 (m / 2+l)-3 (m), and 
presetting is carried out by the load (LOAD) pulse inputted from the load (LOAD) terminal 5. The clock 
of this rise counter is supplied from the clock terminal 7, the carry (Carry) outputs 1 7 (m / 2+1)- 17 of 
each counter (m) are sent to AND circuits 9 (m / 2+l)-9 (m), and the enabling (ENABLE) pulse and 
AND which are inputted from the enabling (ENABLE) terminal 16 are taken. The outputs 15 (m / 
2+l)-15 (m) are connected to the set (SET) terminal of R-S flip-flops 4 (m / 2+l)-4 (m). The period from 
the standup of outputs 15 (m / 2+1)- 15 (m) to the standup of load (LOAD) 2 pulse becomes a 
Pulse-Density-Modulation signal corresponding to the data latches 1 2 (m / 2+l)-2 (m) data. It is 
equivalent to a part for the first portion of two Pulse-Density-Modulation signals connected with one in 
the standup of this, i.e., LOAD2 pulse. 

[0024] similarly, the data inputted from an input terminal 10 differ in time in the data latches 2 (m / 
2+l)-2 (m) — generally sequential latch pulse Lm/2+l-Lm is latched to m/2 n bit data. The outputs 1 1 (m 
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/ 2+l)-l 1 (m) from latches 2 (m / 2+l)-2 (m) are supplied to the presetting terminal of the n bit down 
counters 12 (m / 2+1)- 12 (m), and presetting is carried out by load (LOAD) 2 pulse inputted from load 
(LOAD) 2 terminal 6. the clock of this down counter is supplied from the clock terminal 7 - having - 
the borrow (Borrow) of each counter » outputs 13 (m / 2+l)-13 (m) are sent to AND circuits 14 (m / 
2+l)-14 (m), and enabling (ENABLE) 2 pulse and AND which are inputted from enabling (ENABLE) 2 
terminal 19 are taken. The outputs 20 (m / 2+l)-20 (m) are connected to the reset (RESET) terminal of 
R-S flip-flops 4 (m / 2+1 )-4 (m). The period from the standup of load (LOAD) 2 pulse to the standup of 
outputs 20 (m / 2+l)-20 (m) becomes a Pulse-Density-Modulation signal corresponding to the data 
latches 1 2 (m / 2+l)-2 (m) data. It is equivalent to the second half part of two Pulse-Density-Modulation 
signals connected with one in the standup of this, i.e., LOAD2 pulse. The output of these pulses is taken 
out by data electrode actuation output terminal OPm/2+l-OPm. 

[0025] Two Pulse-Density-Modulation signals turn into one Pulse-Density-Modulation signal by R-S 
flip-flop 4(1) -4(m) as mentioned above. Drawing 6 is the timing chart of the pulse-width-modulation 
circuit in this example. Since the standup of a Pulse-Density-Modulation signal and the stage of falling 
change with the contents of the image, they do not almost have that all outputs start simultaneously or 
fall. Moreover, drawing 5 is a timing chart of an electrode actuation wave impressed to each electrode in 
this example 2 which shows signs that it explained now. The part has shifted the timing to connect by 
one [ H ] between a LOAD pulse and LOAD2 pulse in a part for the first portion, and the second half of 
a data electrode driving signal. 

[0026] Although divided the data electrode into two groups, it is made to drive it and that way of 
dividing divided into the front half and rear half of a data electrode actuation terminal in the example 3. 
example 2, it divides into the oddth and even-numbered two groups of a data electrode actuation 
terminal in this example. If horizontal correlation is strong and divides actuation timing by the 
odd-numbered group of an output terminal, and the even-numbered group when an image is natural 
drawing, since the effectiveness of equalization of an actuation current is large, such how to divide will 
be adopted. Moreover, an example 2 and an example 3 are not necessarily limited to dividing into a 
moiety, although the number of the data electrode actuation terminals of one group has large 
effectiveness when it is a moiety exactly. 

[0027] You may make it divide a data electrode into two groups in IC unit for data electrode actuation as 
an example 4. and division direction which divides a data electrode actuation terminal into two groups. 
For example, in the case of IC which integrated 40 terminals of a data electrode actuation circuit, it 
divides into two groups for 20 terminals. Thus, if it IC-izes, and generating of active jamming will 
decrease and it will divide into two groups per one IC further since the impedance (resistance) of a 
power source or GND does not become large with the pattern of a substrate, since a current is equalized 
inside IC, generating of active jamming will decrease more. 
[0028] 

[Effect of the Invention] Since this invention says as mentioned above that no the standup and falling of 
a Pulse-Density-Modulation signal become simultaneous with outputs, concentration of a current load is 
lost, the increment for a ripple in the power source for data electrode actuation circuits can be lessened 
extremely, and a beautiful image can be displayed by reproducing a gradation signal faithfully. 
Moreover, since the number of a Pulse-Density-Modulation signal becomes fewer, ON of an output 
circuit and the count of OFF become fewer, and reduction of a current load can realize a low power. 
Furthermore, an electromagnetic interference wave can be stopped small. 

[0029] Moreover, by carrying out a data electrode for 2 minutes, and distributing a current load more by 
shifting TAIMMINGU which connects two gradation signals to the moiety of a data electrode by one [ H 
], the increment for a ripple in the power source for data electrode actuation circuits can be lessened 
extremely, and a more beautiful image can be displayed. 

[0030] Furthermore, since a current load can be equalized per one data electrode actuation circuit IC, 
while being able to lessen extremely the increment for a ripple in the power source for data electrode 
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actuation circuits and being able to display a more beautiful image, it is effective in making an 
electromagnetic interference wave smaller. 



[Translation done.] 
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[3£W©i¥tt&ift!P3] 
[0 0 0 1] 

[£fB±©fi]flI#IF] £©§£91 tt. B*$tG8gg^tit$6t«g§ 

»£IST3t>©TfcS. 
[0 0 0 2] 

[££*©&«] H7li, HRW&vHJ^x^S/iiM' 
©H&^gfl 5 lJ3iZI^^7 r D-yi70T"*-5„ @l:i5 

S/W*«£«iai&. 5 6tt/w*fig«ig|&5 5©ffl 

[0 0 0 3] B 8 HflE*©AW;*lBgMg»©±E»£ 

~1 (m) KmfiOAAnbfy h^^^Wt^^y 
^fS-r-^y? 1 . 12 (1) -12 (m) linlfj/ 
V7V-\Lv9-f)l>#V>l3V>9—. 4 (1) ~4 
(m) »4HJ*fflOR-S7Us/^7PyyT**. A7J 



A>5A^]$n5T-^lt -j^l (1) ~i 

(m) KJjI^T. KWMtMft*. — «WK:tt->-$-> 
ytM7 7f/tML 1 ~Lmt«t^TmfiWn fc'y 

(1)~2 1 (m) tt. nf7h^>*i5>5--12 

(i) ~i2 (m) ®yut7 has^tttie^.n. d- 

h* (Load) SS^S^SA^Stl-SL o a d/W7,\Z 
i^Ut7hSn5. C©*^>^-12 (1)~1 
2 (m) ©^Py^ti. £Dy£Sfi|^ 7«t 0WI&$*1. 

ft, #D- (Borrow) tH77 1 3 (1) - 1 3 
(m) i&R-S7'J77'7d77 P 4 (1) ~4 (m) CO 
•J -fey h*r?Ci£6. -fey hflrptte&iEOL o a d/W 
X<h|^Dfe©#fffll>b*1.3©T, Hi/J8 (1) ~8 
(m) (fifOPl-OPm) I:, ^- f^y^l 
(1) ~1 (m) COx-^lC^T-S/Vl/XtScO/^X 

[0 0 0 5] 09ttf-^«l5 2RCX^4*ffi5 3iZ 

20 Xl-XmBr-i'115 2 (cEPftl^tt&x-^fllffi^ 
■M3# (/WXfigWfc^) . Hl~HvlJ^S|g5 

[0 0 0 6] 

[%(W75«LJ:^<t-r^»S] «©B#ta^g§© 
tt*i@ttfcm±©«fc5fc:»i«SftT^<5©-e. #©=fc? 

[0007] /vir7>m&mmn<D±T:<Dmi}wmwziL 

^tix^fe. £bfc, »iStt:*:BSffffca<iI*, x-^ 

[0 0 0 8] ^©5EWtt±C©«fc5«craHjft*«HB-r* 

T&2o©|iglix-^£-j&<tu — o©/i;i>x*l^iJ3 

<t#i-r*citT. ±e*«©s«E#nif£¥^ftu m 

40 «©j£[|g^H^'?#«0ttii^Ba>ffn@Eft«£ft 

T-5 £ t £ @ M £ "T -5 t> © 5 „ 

[ooo9] tifc, ^x-^«a©. mmtnzm»r& 

Tte&<. x-^«tt©**ttl*Wfi»IIB (1H) 

a H#s^gB©B«iiii^^Stti--2> ^ £ * e w t-r a 



(3) 

3 

Ufc/WXffi©rewm*t£flri£©* p -y ?fl*f £ t i' 

z\ © Aji/xtg^pm^ 6 ©aw* tt£mi#*_tex 
fisni§ii»u. ±aa#x-**«^©i$nMfc:»tt-r* 

[0 0 11] ±E#fiKK*HT, 

mn^t) lTK^^mm am ttrzLT-mtuz 

[0 0 12] Sfc, ±B*fiKC:*J«riT. f-i'tSH. 
ilfft#B©ff£«8#B©SKiWSn-0>*. 
[0 0 13] Sfc. x-?*Wi. r-i'lSBftffl I 20 

•So 

[0 0 14] 

[ftffl] £©«WK:43tt3Hfc^jKgB©B»i@|&K^ 

[0 0 15] 30 

fla»0-^£(^ft#MaT-5„ 2 (1) -2 (m) I2m|@© 

3% 3 (1) -3 (m) \ZA)UZm&me>rzlsb<Dn¥y 
b7*)±y 97)17 y-ffi^yf-. 12 (1) -12 

(m) li/V\s7>1&gm<Dtztt><Dni:y hyuty^^l/ 

5JiD-K (LOAD) JfH\ 6tt 40 
D-K (LOAD) 2*^, 7H?Dy? (CLK) $8 
9 (1) -9 (m) RtfH (1) -14 (m) it 
AND0I&. 1 6\t^^~7)l (ENABLE) SB^, 
19tt-f*-^;P (ENABLE) 23S?. 4 (1) - 
4 (m) \ZR-Syi)V?7ayZfT~foZ>. 

[0 0 16] fit, M(l r-^77f2 (1) © 

QfflTJti. n t*-y h7 p u-fe-7^y;uy^>*^>5'-i 

2 (1) ©^ij-fcyh (P) JB^fc. x-*5y 
^2 (1) ©EteHJ/J"C*5QA-tfJ;Mi. nbfyhy 



«?flH¥8-2 2 1 0 3 2 

4 

(p) tt^fc-en-enttttsn, a*^*- 

©trJTjttANDIHS&l 4 (1) S:t>'9 (1) tip* £ ft 
R-S.7U7 7°7 P7 /4 (1) ©RRtfSSS 

: ?{^i±ffi^ANDi§i^©tu^^fnj!)n$n'5o ar. x 

-^77f2 (2) -2 (m) tODttltegll; 
7i$nx^So n t*-7 h^'J-k «y */-J)\>*f^>tiO>9 
-12 (1) -1 2 (m) OP- — K (L) JB^tt, LO 
AD^5^G»fi^T, Sfc, n tf-y b7^^y97 
)V7 «/-J1l*J>9- 3 (1) -3 (m) ©n-H (L) 

sshph:, load 2*^-6 ^eoD^T-e-n-ena-K 

AND0&4 (1) -4 (m) tt#F16j&»6 
O-f ^-7*;i/ft^-T\ (1) -9 

(m) \m?l9ft%(Dl*-?)im ! %'(:MWZft%. 

[0 0 17] Mz, I^COHTilBfS. X*SB^1 
O^ATjSn-Sx-^li, x— ^7-yx2 (1) -2 

(m) C*UT. «fWMCS&3, -HRWCtt>'-^r> 
^-WI'&^-yx/^T.L 1 ~LrntdckoTmfl«7)n t*>y 

hx-^lC^-y^^n^o (1) -2 (m) ^ 

S0>S*fitiWjl 8 -(1) -18 (m) (J, nk*-yr-7° , J 
•\Lv97)V7y-f1]y>9—S (1) -3 (m) ©7* 'J 
■feyr-WFKfltf&Sft. P-F (LOAD) 2SBtP6*» 
£A7j3ft5a— F (LOAD) 2 /^l/XJCiO^'J-k 
•y FStt-5. :®nt7 Fyj-fe y 9 7)17 v 71)0 s 
9-^<Di/ay{/it, t/Uy 91%^- 7 £0 
©^■7>^-©+-V'J- (Carry) [11^17 (1) 
~17 (m) #AND08&9 (1) ~9 (m) »Cj££> 
ft. (ENABLE) 19*^A^)Sn 

S-f^-^I- (ENABLE) 2/1^tifta»**te 
n-5o -?-©ffl/j 1 5 (1) -15 (m) HR-S7U7 
7*7 Dy 7*4 (1) -4 (m) (D~iZy h (S) Sg^fcgf 
iSns. tti/jl 5 (1) -1 5 (m) <Dtt>±WQfr 
(LOAD) /WX©5£t&±#D*T©»I|8! 
rr?77f2 (1) -2 (m) ©x-^KttJErf 
a/WXtl&aSHi^C&S. Z.tllZ-0$.K). LOAD/^ 

iSfi^©Bfr¥gP^(cffi^i-?, 0 

[0 0 18] f^KLT. A*SSPF1 O^SAflSftS 
x-^(J, f-^77?2 (1) ~2 (m) i'*5^T. 
«#lfl W CSfc 4 . -HRW t tt tr > y v ^ & 7 7fM 
ML 1 ~Lml:<fcoTmi©n tf y bf—fiZyy?- 
£n<5. 7 7?2 (1) -2 (m) CDQ^S©ttl73l 1 

(1) -11 (m) tt. ntfy h^U-ty^7*Jl'^'>> 
*-7>^-12 (1) -12 (m) co7<)-ty bW?\Z 
tt<6*n. P-K (LOAD) «?5^?,A^^D 
-h' (LOAD) /W*CJ;0:/Ui2y r-Sft*. C© 

&*<Dti0y9— ©/tfP— (Borrow) 
13 (1) - 1 3 (m) A5AND0K1 4 (1) -14 
(m) \Z\f)Zft. -i^-7)l (ENABLE) Sfi^i 



5 

a&sstotten*. -?-©m7j2o (d -20 (m) a 

R-S7U 7/7D 7 ^4 (1) -4 (m) O'J-fey h- 
(R) JB^KftttStlS. P-H (LOAD) fV\,X<D 
±tft) ft ZtMl 2 0 (1) -2 0 (m) (D\L-£,±fr' 
OSTfOJBIffl**. y s -^yy^2 (1) -2 (m) Wt 

0, D-K (LOAD) A;UT.Oi-fe±^»3T— -OfcS 

5. 

[0 0 19] ±|EC0J;oHLT, — ^©/^^H^IISfS 10 
^14. R-S7'J-y7 P 7D->7 P 4 (1) -4 (m) T- 
OO/XJUXfi^am^taO, OP (1) -OP (m) 

H2tt*HJfi«lfc*jft47 f -^«fl|5 2& 
tfj£S«« 5 3 t'EpjUD^n^.*8i^»jffit^cD^-r 5 >^ 

««e© u ^i/^ojejuuctsx-^msiBism^o 

[0 0 2 0] mmM2. 04(4. £©26?IJ©iSi60i2IC 
#*BfH^SB©«»igi&£ffij8£n*/WXfi£i! 
@&©£®gfl£^-rt>©T<&D. ClO^^Tlix-^ 
««*«2»fc£ttSft, •5-©«f*»ttt'r-^*«K» 
fflMfOPl~OPm/2^b, ^(D&^ftlZlZ?— 
^««B»ai** ; FOPm/2 + l~OPm^e,tt|7j/1 

^^^Enip^n-s.t'S^^nT^-So p— k (loa 

D) if5ttnty V?*)-t"j9?)),#*J>i30>ir- 30 
12 (1) -12 (m/2) &tf n tfy h^Jt?^ 
)\f7»j-ff}*J>9—Z (m/2 + 1) ~3 (m) ©D- 
F (LOAD) tSS«!$n. -#D-|* (LOAD) 2 
18^6 ttn fcfy hy'Jty^^7«yy**>^-3 
(1) ~3 (m/2) Ri^nfyhyiJt-v^^M^ 
>73£>*-l 2 (m/2 + 1) -1 2 (m) ©D-F 

(load) \zfflfcznnT\,*2>w\-\imio>m&i.tm 
[0021] ^ctftffsiiwr*. ^-?mmm 

SAASnSr-i'.B. 7-9 5 y 7 2 (1) -2 (m 

/2) {cij^r. iww^. 

v 7 v L 1 ~ L m/ 2 iC <fc o Tm/ 2 fi 

Ont'7hf-^l:77f^n^ 7 7f2 (1) ~2 

(m/2) jJ^Ofiteffl/jl 8 (1)~18 (m/2) 
it. n¥yh7y7jj'y>5>-3 (1) ~3 (m/2) 
coyij-tryh (PRESET) ifi^Kffil&sn. D-K 

(LOAD) 2*f6*5AWn«D-K (LOA 
D) 2/1JUXtcfc0y'J-fey r-SJlS. Zl©nfcfyh7 



l > #W8-22 1 0 32 

6 

3tl. &*©*?>*-©+* U- (Carry) ffi^ 
17 (1) -17 (m/2) #AND|I]SS&9 (1) -9 
(m/2) tdiM^tl, -f^—^ (ENABLE) ig^P 

1 9ftt>\ji-£tl%^*~~7')U (ENABLE) 2 H)l 
Xt»a«t*<i6n*. ^-©#73 1 5 (D-15 (m 
/2) ttR-S7»Jy^Dy^4 (1) -4 (m/ 
2) ©-fey h (SET) Sa^-KttttSna. m?7 1 5 

(1) -15 (m/2) cr>5t^±^»3^bP-K (LO 
AD) A o ^XC0i:^±7)tD STOffiW^. f-^7 7f 

2 (1) -2 (m/2) ^tttJfc-rS/WXSS 
iSfs^lCft-S. ^IftSl). LOADM;|/X©\i"6_h 

[0 0 2 2] A/lS^lO^^SftSf- 
f-^7';f2 (1) ~2 (m/2)'t*5HT. 
ISIBIW JI & * , -jft W (C 14 > -> * ^ y cj-n 

1 -Lm/2 i~<fc^Tm/2e©n t*y hr-^ 
C7yf3ft5. 7 7f2 (1) -2 (m/2) *»£© 
tbTJl 1 CI) -1 1 (m/2) (4. nf7hyjt7 
9?)Vy??>1]V>9-l 2, (1) -12 (m/2) © 
hWlI^jn. D-H (LOAD) 3g^5 
#>6A7j2ft-5P-K (LOAD) /VUXICiOyU-tr 

*-©?Dy*tt. ^D«/^SSH 1 7«t0ttt&*n. 
<©7J^>^-©#D- (Bor row) til 71 1 3 (1) 
- 1 3 (m/2) zS*AND[H]5gl 4 (1) —14 (m/ 
2) (Cilen, -f^-^;P (ENABLE) fflf 16i5> 
•=>A7j£n£^-:7> (ENABLE) AWX£j&S 
«W*£5tt4. ^-©Ui7j2 0 (1) -2 0 (m/2) fi 
R-S7U77'7D77'4 (1) -4 (m/2) ©y-fc 
y r- (RESET) ifi^lCtfSieStl*. LOAD/tJW 
©&5±J&<»3a»5ffl*j2 0 (1) ~2 0 (m/2) ©Si 
1i±#0£T*©»»\ f-i'7 7f2 (1) - 2 (m 
/2) ©x-*K»JST*/<^;*«g||fc*tfc:&S. d 
n«0*D. LOAD/^l/XC0\A^±^*0l;-OiC^ 

OPm/2lr©0ttl$n-5„ 

[0 0 2 3] *lc. x-^l|ffiK«)m7J^T©^^7>|C 
t)^TK!H-r*. ATJ^l 0 75^A7J^n^x-^ 
H. x-^^y5 1 2 (m/2 + 1) -2 (m) £iS^ 
T, l^lfflWCftaa. -«W»-tt>"- ir>>'1'-'H&:5 5; 
^/N°;l/XLm/2 + 1 ~LmC4^Tm/2l0n t*y 
Ff- ^(C^y^^n-S. 7V^2 (m/2 + 1) —2 

(m) ^e.©gteW73l8 (m/2 + 1) -18 (m) 
tt. nt'7 r-7-y^*'j7>^-3 (m/2 + 1) -3 

(m) ©yj-fey hJffffc&l&Sft. D-H (LOA 
D) ^5^6>A73$tl-5D— H (LOAD) 
i0yjt7 h$ti-5o Z<D7>yyf}0>f>~<D!7ay 
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O+V'J- (Carry) ffl^]17 (m/2 + 1) ~1 
7 (m) *tANDB»9 (m/2 + 1) -9 (m) (Cil 
<=>*l. -f*-7MP (ENABLE) flS^l 6&e,\1j2 

nzi *-7)i> (enable) rvbz.tmw&tftz 

ft -5, ZtDtiltil 5 (m/2 + 1) -15 (m) ttR- 
S7U'^7P7^4 (m/2 + 1) -4 (m) ©-fey 
h (SET) Jfir^CttttSn*. fflfl 1 5 (m/2 + 
1) -15 (m) ®3i^±^*0^bn-H (LOAD) 
2/WX©3£5±jJi?)f;T©JWIiW». x-^7-y^2 
(m/2+1) -2 (m) ©x— ^KttJtvf -5/^X16 10 

&m{Emzfcz> 0 cnuoso. load2/w*©jl 
%±**ot— staters. — o©/wx*H£»a*f© 

[0 0 2 4] A*if lOA^A^nSr- 

^tt. T-^77f2 (m/2 + 1) -2 (m) C*5V> 
T. IfrlBIWKSfta. -HRMfctt>'— y>^-vJH&5y 
f.A^XLm/2 + 1 ~Lml:±^Tm/2i©nt'7 
hr-fiZyy^ZtlZ. v-yx2 (m/2+1) -2 

(m) p(,<Dmi) 1 1 (m/2 + 1 ) ~ 1 1 (m) (J, 
nk'7f-^>*^>^-12 (m/2+1) -12. 20 

(m) ©7'J-fcy hSSm;:#J&;*ft. n- h* (LOA 
D) 2S8+6A>?,A*$n^D-r ; (LOAD) 2/X)l 

a*, 9 a. irtiyi/W? 7 iOtti&Sft. &*(DfiO> 
5> — <D#u— (Borrow) [ilAl3 (m/2 + 1) 
-13 (m) #AND@!&1 4 (m/2+1) -1 4 

(m) I'iien. -r^-:/;u (enable) 2«f i 

97)^A^$*l5'f ^— (ENABLE) 2 
t&mWfi£t>nZ>. fOtU^2 0 (m/2+1) -2 
0 (m) «R-S7U77 , 7P77'4 (m/2 + 1) ~ 30 
4 (m) ©U-fe-yh (RESET) SjB^CfiHfcStt*. 
D-h* (LOAD) 2/U7©4t±)i<l3*»6a^2 0 
(m/2+1) -2 0 (m) ©££±#0 *TOj(BM 
T-?7 7?2 (m/2 + 1) -2 (m) ©r-* 

OAD 2/^X©4-6±jJ*rjT— ^lcai6-r*. — "3© 

©a*«r-^*«e«ia*» : FOPm/2 + l-OP 

[0 0 2 5] ±E©«fc'5l3LT, --DOrtfrzm^MfB 40 
*Hi. R-S7U77"7D77"4 (1) -4 (m) T— 
t>©/W*«|g||fi#£&*. 0 6 tt***«t*5tt* 

**«&*!©£ 5 ±# 0 R 0 ©«r»lttB«© 

fll-rs««B»ft»©^-f5>^^-hT**. x- 
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[0 0 2 6] SMI 3. HJ|«2-ett. ^-<9mM*2 

ttft^©l&¥#£fc¥#l::#-tffctft. d©HJg0ijT 
tt. x-^«ffiKft«T©W»SgifflScSg©2g¥(C 
Wfe#a&H©«£Cttzk¥#|6J©ffiHa*3S 

5>^£#tt5£. ffi®j«^©¥i^{t©aW:*:^£: 
». ^©<fc5*^t**T«. *fc. Hi%M2. 
3ife. -o©#©x-i'SMBBlbS!B : '©»«T«¥» 

[0 0 2 7] £JG0H. Sfc. x— ^C«JBM«?$2 

l-t, f-^tsBsi i c&mz 

*ntr-i'tIS2Si:^t5 < k5i:i/Tt)J:n. M 

f-^IIilBSffl4 oiaco^g^^swtL 

tlCO*^, 2 0«^»©2WtC»tt*. ^©i^lC 
$©«£**4>&<fc!JSSfc. IC lfiffiT2ffl;^ 

»tn«, i cw»T*«jj«5p^ftsn*fc8&K««©« 

[0 0 2 8] 

[f£W©3**l ^±©=k5(^©5EBJ§f;:J;ftfi, /WX 

s^iwt^©ic-6±7j«o^»5i-6T**0 3&«^T©a*Tra 

&0. x-*«»B»0ttfflfflS© 'J y^UirOJfJp* 

9iiLl'MIil8!£S^T#5&©T&-5, £7c. AVl/Xfg 
SJBfi#©«'«C*<«afc«>. m^I§]S&©ON, OFF© 

"So 

[0 0 2 9] x-^«ffi$-2^L. x-**@© 

#^C(C*f LTti-^©pgiHm^^»T-S^-f >5 >^ 

£ i h#it s-r ^ tTtsMSi o #«rr* - 1 c <t 

So 

[0030] x-^«sffi«)isi?& i c mmvL 
x-mmm s'^f tr * £ t #t s a it* x-* s 

ffBft@BM9ttK©'J y :/^#©itttl£ffiJ6T'>&< 

«fc < -ra tir» 5 
[HSwffiWi^W] 

[0 1 ] H©3£W©Sgj(i#| 1 K*tt*/^^*S«0K 

©±EaS£jK'r:/Dy£|g»BT*'a. 

[02] c©«w©sufi#!it*jtf*Bi«ai*»©«-* 



t 



(6) 



2 1 0 3 2 



[0 3 ] £©3£i»0&Sfi« 1 lC*tt*/W*(B£*EII& 
[04] z.<D%.W<Dmmm2\ztmz/Vl<7>m&ffl\B\9& 
[0 5] C©fEW<Z)mi«2lC*tt-5ia«**»0!)6-* 
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[06] d©%w©Ht6«2KisJt«/^xiii. 

[0 7] — &mti-?h i )t7.m&m^%.zt : t<Dmmm io 
[0 8 ] ayEo/'wuxiBgiiiai&oiBates-r :/n y 

[0 9] HlftSSaW)#a«»c:Bijpsns8!*©fMi»' 



[fiffoK«] 

2 (1) ~2 (m), nb'7hf-^77f, 3 (1) 

~3 (m) nt'-vhT-y^^y^-. 4 (1) ~4 
(m) R-S7iJ'y7 , 7D 7 y, 5 D-HJg^, 6 
D-J^SS^. 7 ^Dy^SST-. 9 (1) ~9 
(m) ANDtHlgg. 10 12 
(l)~12(m) n^h^f^^-.-U 
(1)~14 (m) ANDffl. 16 ^ 

^ 19 -1-^-^1,2^, OPl~OPm tiif]^ 
5 1 Hft&Ktf. 5 2 r-^«ffi, 5 3 *g 

£S. 5 4 «^Ma!Hj^, 5 5 /WXtffig«@&. 

5 6 x-^«ffiffi«)[HlSS, 5 7 



[01] 



[0 3] 



WT>» 



C1K UMS 



MWE {MULE 2 




ltt)~2i*.>: 
jtn-jmr. 

7;?uv>J*f 

/«:«-7)VJl|* 
/9:f*-yiViJ«T 




[07] 



fit* 



Si 

***** 



7-7 «fc 



At 



(8) 



4tH¥8-2 2 1 0 3 2 



[04] 



DATA 
O-J0 



Lio- 



ha 



UK WAD 
7 ~^> <jr-S 



D Q 
I 0 



MO 



16 



E/MBIE EAMBIE2 



/-?(/} 



I— '70) 



f4C) 
20(1) 



1 OOP f 



'H 



/? 0 
5 



IJo- 



tftto- 



l 0 



I 0 



Lmo- 



« ' . 



i ^- — 



CLK 



fro 



mi) 
















< Mi 


L 

CLK 



9<f) 



R Q 



0P* 



(33 



K Q 

S 



L 



OOPftf 



i < 
i i 



o e 



SOL 



' Cony 



.90*) 



r-5 



0P* 



70/402 



(9) 



**BB¥8-2 2 1 0 3 2 



[06] 



[09] 




J5P") 
QP(w) 




x.n_njL_rL 
X2 rLTLn_rL 
«n_n_n_n 
*j~T_n_rL_r~L 

# 1171-11 K 



x.rLTLTLrL. 

«n_n_n_TL 
x 3 ii_ji_fi_rL 
wfi_rL_rL_n_ 

x.ri_r~i!rLrL 



(10) 



&m¥-8-2 2 1 0 3 2 



[08] 



DATA 



Load/set 




*■ oOftn 



